Summary. During a laparoscopy that was performed between Day \p=n-\6and Day +9 of the cycle as related to the day of the LH peak (Day 0), the peritoneal fluid of 100 healthy female volunteers of proven fertility was collected and analysed. Peritoneal fluid volume and concentrations of total protein, albumin, \g=a\1-,\g=a\2-,\ g=b\ -and \g=g\-globulins, IgA, IgG, IgM, haptoglobulin, acid-\g=a\1-glycoprotein,\g=a\1-antitrypsin,\g=a\2-macroglobulin, C3-, C4-and C-reactive protein were determined. The peritoneal fluid volume and the concentrations of most proteins analysed showed an increase during the post-ovulatory phase of the period investigated. The peritoneal fluid:serum ratio of each individual protein showed a significant inverse correlation with its molecular weight. This confirms the assumption that peritoneal fluid is mainly an exudation product, most probably of ovarian origin.
Introduction
In 1922 Novak reported the presence of fluid in the pouch of Douglas (or cul-de-sac) during clinical observations. The amount of fluid appeared to be related to the phase of the menstrual cycle. These findings were corroborated in subsequent studies by other investigators (Bissell, 1932;  Doyle, 1951; Maathuis, Van Look & Michie, 1978; Koninckx, Renaer & Brosens, 1980a) . Most authors reported an increase in volume during the preovulatory phase with a maximum in the early luteal phase and a decrease in the late luteal phase of the cycle. Only small amounts of fluid were collected in male subjects (Novak, 1922; Maathuis et al, 1978) . In women without Fallopian tubes and in women without a uterus the volume of the peritoneal fluid did not differ significantly from that of 'normal' women; pelvic varicosis, a discernible corpus luteum or an ovulation stigma did not affect the volume of peritoneal fluid (Koninckx et al, 1980a) .
The number of studies concerning the protein composition of the peritoneal fluid is limited. Maathuis, Houx, Bastiaans & Mastboom (1973) provided a qualitative survey of the proteins pres¬ ent and Maathuis et al (1978) reported a mean (+ s.d.) total protein concentration in peritoneal fluid of 42-2 ± 60 g/1. The total protein concentration did not change during the menstrual cycle. Koninckx et al (1980a) demonstrated a cyclic pattern for the total protein concentration, with a significant increase during the luteal phase of the menstrual cycle. From this study it was concluded that peritoneal fluid is mainly an exudation product of the ovaries.
The aim of the present study was to investigate whether this conclusion about the peritoneal fluid being an exudation product of mainly ovarian origin could be confirmed by an analysis of its protein composition.
Materials and Methods
A group of 100 women, all between 20 and 45 years of age, was investigated. They were referred to our hospital for a laparoscopie sterilization procedure. All were healthy and none was using oral contraceptives, or an intrauterine contraceptive device. Only women with a normal cycle length according to Treloar, Boynton, Behn & Brown (1967) (Bouckaert, van Wersch, Schellekens, Evers & Rolland, 1984) . Blood Only when a cycle dependency was likely (005 < < 010) or proven (P < 005) were the results of each phase of the period investigated compared with each other using Wilcoxon's two-sample test to detect statistical differences (P < 005).
Results
The peritoneal fluid volume demonstrated a cycle-dependent pattern during the period investigated (P < 0-003). The volume shows a significant increase between cycle days -1/0 and + 1/4-2. The difference between the results in the first three phases and those in the last four phases was significant (Fig. 1) .
The concentrations of proteins determined in serum failed to show a cycle-dependent pattern. The peritoneal fluid concentrations of total protein (P < 0001), albumin (P < 0-001), a,-globulin (P < 0-05) and ß-globulin ( < 0006), ,-anti-trypsin ( < 0-01), C3-protein ( < 0001) and C4-protein ( < 002) showed a cycle-dependent pattern. For (Fig. 3) . 
Discussion
The ovaries determine the amount of peritoneal fluid and its variation during the menstrual cycle (Koninckx et al, 1980a) . Contributions from the ovaries to the peritoneal fluid volume can either result from exudation from the ovarian capillaries, from transudation and exudation from the antrum of the preovulatory follicle, or from release of the follicular fluid into the abdomen during ovulation. Rupture of the follicle during ovulation will contribute to the total amount of peritoneal fluid. Coulam, Hill & Breekle (1982) observed during an ultrasonic investigation an increase of the fluid volume in the cul-de-sac after ovulation. However, deposition of the follicular contents into the abdominal cavity at ovulation cannot account for the persisting high peritoneal fluid volumes throughout the luteal phase of the cycle. In patients with a failure of the luteinizing follicle to rupture, Koninckx et al (1980b) found peritoneal fluid volumes which did not differ significantly from those in ovulating women. They concluded that the contribution of fluid from the rupturing follicle can only be of minor importance to the increase of the peritoneal fluid volume around the time of ovulation. In the preovulatory phase of the cycle the dimensions of the Graafian follicle increase rapidly. The intrafollicular pressure, however, does not increase (Stähler, Spätling, Daume & Buchholz, 1977) , notwithstanding the fact that an increase in colloid-osmotic pressure is observed (Zachariae & Jensen, 1958 (Fig. 3) demonstrates that these ratios are related to the respective molecular weights (r = 0-83; < 0-05). In a related study (Bouckaert et al, 1984) we showed that clotting factor VIII, which has a molecular weight of more than twice that of IgM, is absent from peritoneal fluid. A similar relationship has been demonstrated for the proteins in follicular fluid (Andersen, Kroll, Byskov & Faber, 1976) . A striking similarity exists between follicular fluid:serum ratios found by Edwards (1974) and the peritoneal fluid:serum ratios for the same proteins in the present investigation (Table 2 ).
In the preovulatory phase of the cycle oestrogens stimulate the circulation in the theca capillar¬ ies of the dominant follicle, which increases rapidly (Scanes, Mozelic, Kavanagh, Merill & Rabii, 1982) , resulting in an increase of exudation. Concentrations of progesterone and oestradiol-17ß in the peritoneal fluid reach a peak on Days +1/ + 2, when the corpus luteum reaches its maximum stage of development during the reproductive cycle. Just before ovulation the follicle receives the (Moor, Hay & Seamark, 1975) . The vascularity of the freshly formed corpus luteum is low, and so also its exudative potential (Peters & McNatty, 1980 (Swanston, McNatty & Baird, 1977) . The continuing high volumes of peritoneal fluid throughout this part of the luteal phase most probably result from this increase in exudation from the corpus luteum capillaries. Subsequently, endothelial gaps widen, proteins leave the capillaries selectively, according to their molecular weight, and peritoneal fluid accumulates due to the resulting increase in colloid-osmotic pressure.
In the late luteal phase the production of steroid hormones in the corpus luteum decreases, the size of the endothelial gaps diminishes and the blood flow through the corpus luteum capillaries decreases (Swanston et al, 1977) . As a result of this luteal regression the exudation from the ovarian capillaries decreases and the volume as well as the protein content of the peritoneal fluid decline. This last phase of the menstrual cycle, however, was not investigated in the present study.
The results of the present investigation into the formation of peritoneal fluid indicate a striking resemblance with the mechanisms reported in the literature to be involved in the production of follicular fluid (Edwards, 1974 , Andersen et al, 1976 . Both appear to result from increased dif¬ fusion of fluid from the extracellular space, due to an increase in clearance of proteins from the ovarian capillaries. Follicular fluid and peritoneal fluid are exudation products of the ovarian capillaries. The exudation process increases as the vascularity of the dominant ovarian structures increases. The determining factor of the filtration process is most probably not the ovarian tissue as such, but the menstrual cycle-dependent vascularization of the ripening follicle and subsequently the corpus luteum.
